The fungitoxicity of hexane and methanol extracts of copaiba plants were evaluated by biological tests against the phytopathogens Colletotrichum gloeosporioides and Bipolaris sorokiniana. These extracts were chosen because they presented the highest yields in the extraction at room temperature. The biological material was obtained from the Department of Phytopathology of the UFLA, transplanted in BDA (C. gloeosporioides) and PCA (B. sorokiniana) culture media and incubated in a germination chamber with control of light and temperature. Five treatments (0/100/200/400/800 ppm) were used with three repetitions of each, and four mutually perpendicular radii, were measured in centimeters from the mycelial center. The formula for the Mycelial Growth Index (MGI) was applied to the values obtained for statistical analyses. A 32% reduction in the growth of B. sorokiniana was observed in the presence of the methanol extract, while the hexane extract was effective against both of the phytopathogens, resulting in a 49% reduction in the growth of B. sorokiniana and an 18% reduction in the growth of C. gloeosporioides.
INTRODUCTION
With the development of microorganisms resistant to chemicals applied indiscriminately to crops, research has been done with the goal to search for alternative and safe forms of agrochemical pest control without causing any damage to environment and to humans, maintaining the crop qualitatively and quantitatively. Taking into account the economical aspect and human health itself, investigations concerning the biological activity of raw extracts of medicinal plant species or of the essential oil have been researched, they being able, inclusively, replace with safety, either partially or wholly, pesticides, insecticides and fungicides.
Fungi, being regarded as the chief causative agents of plant pathology, therefore, the accomplishment not of only assays utilizing plant extracts or oils is of great value but also to know the mechanism through which, the pathogen reaches the species. Wedge et al. (1999) state that the filamentous fungi of the genus Colletotrichum, Botrytis, Fusarium and Phomopsis are regarded as phytopathogenic organisms, resulting into great economical losses.
According to Cimanga et al. (2002) , a number of medicinal plants have revealed a few interesting activities as, for example, with several already isolated secondary metabolites. Some classes of secondary metabolites have been widely employed for biological control of phytopathogens as terpenoids, alkaloids, saponins, amines, amides, fatty acids, long alkene chains, phenolic compounds, flavonoids, xanthones and benzoquinones (HARBONE, 1994) .
Several works report sesquiterpenes, chiefly lactonic, extracted from essential oils, as secondary metabolites which present a recognized fungitoxic activity. Among these, the research by Harbone (1994) is quoted, which confirm the fungitoxic action of those molecules, showing that 62% of the quoted tested metabolites present partial inhibitory activity and that a half presents a high inhibitory activity against pathogenic fungi. Afterwards, Wedge et al. (1999) utilized 36 natural and synthetic lactonic sesquiterpenes against pathogenic fungi such as Colletotrichum acutatum, C. fragariae, C. gloeosporoides, Fusarium oxysporum, Botrytis cinerea and Phomopsis sp. With promising results. In the chemical composition of medicinal plants, there are substances which may act on the interactions between the plant species and the phytopathogen, secondary metabolites, acting as an activator of the host plant's defense system or directly against fungal pathogens. The secondary metabolites present in medicinal plants with bioactivity against fungi, generally show an poisonless character to humans and animals, increased fungitoxic action and less phytotoxicity, as compared with synthetic fungicides (SANTOS, 1996) .
Among different fungal pathogens, the genus Colletotrichum stands out, the second greatest etiologic causative agent of fungus-caused diseases in the region of Lavras (Minas Gerais), with about 10.5% (POZZA et al., 1999) . It is a phytopathogen with a cosmopolite geographic range and reaches several families, mainly tropical and subtropical fruit trees (GOES, 1995) .
The fungus C. gloeosporioides figura as a causal agent of number diseases, among them, stem rot (podridao peduncular), chief causative agent of losses at post-harvest of the papaya and anthracnose in the leaves of the papaya tree and pupunheira (Bactris gasipaes Kunt), an species of great economical importance for Amazon region, owing to being utilized for palmetto production and yielding eatable fruit (DICKMAN et al., 1982; VERAS and YUYAMA, 2000; SILVA et al., 2001) .
The symptoms provoked by anthracnose on papaya fruit caused by C. gloeosporioides are characterized at first by the appearance of small aqueous, circular and surface spots. When these lesions are present in a great, they may join together and form extensive areas of rotting (SILVA, 1988) . The fungus is still causative agent of the disease named "fall of the young fruit" chiefly in the genus Citrus (GOES, 1995; SANTOS, 1996) .
Other highly important phytopathogen is Bipolaris sorokiniana or Helminthosporium sativum, for take place mainly in wheat crops (Triticum aestivum L.) affecting the aerial and radicular organs and causing consequently helminthsporiosis or brown spot, it being therefore, an important pathogen associated with wheat seeds (PESSOA, 1993; BACH, 1997) . It is found in the wheat-growing regions of the country, such as São Paulo, Minas Gerais, Paraná, Mato Grosso do Sul, Rio Grande do Sul and Federal District (BRAGA, 1987; FORCELINI, 1992; PESSOA, 1993) .
According to Braga (1987) the early symptoms of helminthsporiosis provoked by B. sorokiniana are egg-shaped leaf spots, dark brown to black in coloration. The severely hit ones u ndergo early abscission, their cortical and sheath tissues are affected resulting into a dark dusky coloration, corresponding to the necrotized tissues, in addition, the root system is affected leading to its rotting. Forcelini (1992) reports that heminthosporiosis lesions also may be found on the nodes and internodes, causing in certain cases the constriction of the affected area with the consequent breakage and death of the plant.
MATERIAL AND METHODS

Fungal Species
Were utilized the fungi Bipolaris sorokiniana e Colletotrichum gloeosporioides isolated from Phytopathology Department fungus collection, of the Federal Univer-sity of Lavras. The cultures were transplanted every seven days for obtaining new colonies.
For the mycelia growth, the pathogens were cultivated in culture media, BDA (potato, dextrose and agar) specific to Colletotrichum gloeosporioides and PCA (potato, carrot and agar) to Bipolaris sorokiniana. The quoted culture media were chosen for promoting the best production of spores to each phytopathogen.
The pathogens were grown in a previously melted medium, placed into 10 cm diameter Petri dish (process accomplished in a laminar flux chamber) and incubated in a germination chamber at a temperature of 20 to 22 o C, under a 12-hour photoperiod.
Preparation of the standard solutions
The raw extracts utilized for verifying of fungal inhibition were the methanol and hexane extract, obtained by means of the cold extraction. In this extracting process preconized by Matos (1988) , 250 grams of ventilated oven-dried leaves were utilized, which were soaked in hexane over an 8 days period, in air-tightly closed container. Later, the liquid was filtered and rotaevaporated, obtaining the hexane extract. The leaves, still with the residue of hexane, vulgarly called "cake", were submitted to oven-drying and re-utilized by utilizing the following solvents in succession: ethyl acetate, chloroform, ethanol and methanol, obeying to the same method performed with hexane. The hexane and methanol extracts were chosen due to presenting greater yield in the extracting process accomplished. The concentrations tested were 100, 200, 400 and 800 ppm, equaling with the control (0 ppm).
The standard solutions (solutions obtained from the extracts and which were applied into the culture medium) of the methanol extract were solubilized in 10 mL of both distilled and autoclaved water, whereas for the hexane extract, it was solubilized with 1 mL de propanone. Therefore, for the check of the hexane extract, the 10% propanone solution was added to the culture medium.
Evaluation of mycelial growth
For the set-up of the experiments, mycelial disks 4 mm in diameter were inserted in the center of the Petri dish containing the culture medium already solubilized with the standard solution obtained from the extracts (hexane and methanol). The dishes sealed with the aid of a plastic film and incubated in germination chambers at the temperature of 22 + 2ºC and 12-hour photoperiod. Three replicates were accomplished for each concentration. For evaluation of growth, four perpendicular rays on the second, fourth and sixth days were conferred (Figure 01) .
The 20 treatments were obtained from the combination of two plant extracts at five concentrations were applied on two fungus species. The completely randomized with three replicates was utilized. The results obtained were transformed in Mycelial Growth Index by making use of the formula modified by Nacagava Maguire, adapted by Oliveira (1991) . ] . It was selected, within each group of equations with the same number of estimated parameters, the one of significant effect by the F test at 5% of probability, of biological of greatest square sum, namely, larger R 2 , evaluating the means of the qualitative effect, fungal species and sorts of extracts.
RESULTS AND DISCUSSION
The mean results obtained from of the colonies of the isolates of the fungi submitted to five concentrations of the methanol and hexane plant extracts are in Table 1 . It is found in Table 01 , which there was an initial reduction trend and of the means of the Mycelial Growth Index (ICM) of the colonies of the fungus C. gloesporioides with the increase of the concentrations of the methanol extract up to the concentration of 200 ppm. However, for the fungus B. sorokiniana there was a reduction of the ICM in every treatment. By the use of the hexane extract, it was observed that with increasing concentrations, there was a redaction of the ICM in the two species of fungi tested.
It is worthwhile standing out, based upon the data of table 01, which the methanol extract presented a greater reduction trend of the mycelial growth as compared with the hexane extract, occurring for both fungi. Likely, this corroboration is due to the fact that in methanol extracts there is the preferential extraction of polar chemical components, such as phenolic components which present proved antifungal action.
In Table 2 , it is observed that there was no significant difference among the ICM means obtained with the methanol and hexane extracts in the absence of extract (0 ppm) and at the concentrations of 100 and of 200 ppm; at the concentrations of 400 and of 800 ppm, the means of the ICM obtained with extracts were significantly inferior to those obtained with methanol extracts.
Observing Table 3 , one may infer that the means of the ICM obtained with the methanol extract were significantly superior to those obtained with the hexane extract for the phytopathogen B. sorokiniana, at the five concentrations investigated. In Figure 1 it is found that the increase of the concentrations of the concentrations of the methanol extract brought about reduction of the ICM of the fungus B. sorokiniana of 1.69 in the absence of the extract to 1.13 at the concentration of 800 ppm, namely, reduction of 32% of the ICM. Nevertheless for the fungus C. gloesporioides the ICM past from 1.76 in the absence of the extract to a minimum value of 1.64 at the concentration of 200 ppm of the extract, increasing, next, to 1.73 ICM at the concentration of 800 ppm of the methanol extract. On the other hand, the increase of the concentrations of the hexane extract brought about reduction of the ICM in the two species of fungi. There were reductions of 18% (2.4 to 1.96) for the fungus C. gloesporioides and of 49% (2.13 to 1.12) for the fungus B. sorokiniana when the concentration of the hexane extract was increased from zero to 800 ppm (Figure 2 ).
Comparing Figures 1 and 2 , a greater inhibition for both the fungi is found by utilizing the hexane extract. It is known that hexane extract preferentially resins, oils and waxes and therefore, some of these classes of metabolites may be responsible for inhibitory action. A research published by Diniz et al. (1996) evaluated the fungitoxic action of copaíba balsam against the Fusarium moniliforme and Alternaria sp. confirming a drastic reduction to the development of the spores of the fungi of these phytopathogens. The quoted author verified also that copaíba oil promoted modifications in the natural pigmentation of the fungi, suggesting an action in their secondary metabolism. Thus, it is inferred that the same is taking place in the biologic assays performed on Bipolaris sorokiniana ( Figure 3A and 3B) and on Colletotrichum gloeosporioides (Figure 4A and 4B) .
It is worthwhile to stress that in spite of the trend, inhibition against C. gloeosporioides by utilizing the methanol, occurring up to 200 ppm, it is believed that the later growth had happened as a attempt of the reported phytopathogen to survive to survive the action of the extract, with the modification of its metabolism, confirmed by its pigment modification. 
CONCLUSIONS
The hexane extract at the concentration of 100 to 800 ppm, promoted an inhibition trend of 18% of the ICM for the fungus C. gloeosporioides and of 49% for B. sorokiniana.
The methanol extract, at the concentration of 100 to 800 ppm, promoted an inhibition trend of 32% of the ICM of B. sorokiniana and of 1.76 to 1.64, from 0 to 200 ppm, for C. gloeosporioides.
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